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CHAPTER l 
THE PROBLEM AND DEFINITIONS OF TERMS USED 
Every year more schools are being constructed due to 
the steady increase of our population. As a result of this 
more athletic teams are being formed. Each year young 
people throughout the country gather on the athletic fields 
to participate in the sport of track and field. They 
participate because it is an enjoyable experience and worth 
doing mainly for the fun they receive through their individ-
ual participation (21:1). 
If coaches are going to give the proper guidance and 
protection to the individuals turning out for track and 
field they must have a well designed conditioning program. 
This program should be based on precise knowledge which will 
result in the attainment of the objectives for a particular 
sport. 
I. THE PROBLEM 
Statement of the Problem. It is the purpose of this 
study to compare a progressive weight training program with 
a non weight training program as conditioning methods for 
performances in track and field athletics. 
To proceed with the solution of the problem the 
following sub problems must be considered. 
1. Develop a progressive weight training program 
which will be feasible. 
2. Determine the factors which indicate the effec-
tiveness of a conditioning program as related to 
performances in track and field athletics. 
3. Determine measuring devices to assess the quali-
ties determined in sub problem two. 
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Importance of the Study. The concept of using weights 
for conditioning to improve performances in track and field 
events is not a new idea. For many years coaches thought 
that using weights would be harmful rather than helpful to 
their athletic teams (24:203). Despite the early resist-
ance that weight training received from many individuals it 
has improved and developed a great deal in the last twenty 
years. 
Every year many young athletes receive injuries while 
participating in some athletic contest. These injuries are 
sometimes due to the nature of the sport, or to some form 
of accident that takes place while participating. Although 
some injuries are caused by the nature of the sport, there 
are many injuries that are caused by improper conditioning. 
Even though there are many conflicting ideas concern-
ing the relationship between athletic injuries and condi-
tioning, many qualified men have made positive statements in 
favor of conditioning programs as preventive measures to 
athletic injuries. William o. Dayton, the head athletic 
trainer at Yale University, made the following statement 
concerning athletic injuries and conditioning programs. 
Conditioning is a large factor in the prevention 
of injuries. The majority of injuries can be pre-
vented by making the proper arrangements. A well 
conditioned athlete is less susceptible to injury 
than the poorly conditioned athlete (9:6-7). 
Most athletes participating in track and field real-
ize that to attain perfection they must practice diligently 
and make sacrifices in their living habits and upon their 
leisure time. Few, however, understand the essentials of 
the training process or the fundamental principles of their 
events (11:31). 
Since the primary concern of a coach is the well 
being of his team members, everything possible should be 
done to ensure their protection and health, and to allow 
3 
them to participate at their very best. Most coaches 
realize they should have a good conditioning program for 
their athletes; however, some of them may lack the knowledge 
or background necessary to establish such a program. This 
study may help these coaches improve, or establish a better 
conditioning program for their athletic teams. 
II. DEFINITIONS OF TERMS USED 
A set. A set consists of one group of ten repetitions. 
Progressive weight training. Progressive weight 
training refers to a program in which the weight will in-
crease as the participants progress with a specific set of 
exercises using the ten R.P.M. method. 
Non weight training. Non weight training refers to 
a program in which the participants do no form of exercise 
or conditioning as used in the weight training program, be-
fore participating in track and field events. 
Ten R.P.M. method. The ten R.P.M. method means to 
do ten repetitions per maximum weight for a particular 
exercise. 
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Repetition. Repetition refers to a complete cycle of 
the exercise from the starting position through the range of 
motion and back to the starting position. 
Ten repetitions. Ten repetitions consists of a cycle 
repeated ten times without a stop. 
Three sets of ten repetitions. Three sets of ten 
repetitions means that a set of ten is completed three times 
with a two or three minute rest between each set. 
Range of motion. The degree of angle a joint is 
taken through during movement. 
Pre test. The test given to all the participants be-
fore the study is started. 
Post test. The test given to all the participants 
after the study is completed. 
Flexion. Flexion is the movement around a joint 
which decreases the angle formed by the bone at the joint. 
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Extension. Extension is the increasing of the angle 
at the joint. 
Minus sign (-). Means that the participant in a 
particular event had a slower time in the post test than he 
did in the pre test. 
Limitations of the Study 
1. This study was limited to a selected group of 
junior high school boys in Moses Lake, Washington. 
2. The study was limited by the time allowed for 
the physical education class. 
3. The number of starts that were given to the 
participants was limited due to the time element involved. 
CHAPTER II 
REVIEW OF THE LITERATURE 
There are many ancient myths telling about heroes 
such as Samson, Hercules, Ajax, Atlas, and Milo who perhaps 
was the first to actually take up weight training in order 
to achieve great strength. According to mythology, Milo was 
a famous Greek athlete of the late sixth century B.C., who 
lifted a young bull every day until the bull was full grown. 
Each day as the bull grew in size and weight, Milo increased 
in strength. Without knowing it Milo was using a progressive 
weight training system which is similar to that of today. 
Ancient cultures from which such myths as Milo's 
sprang had contests in which feats of strength were the main 
events. The most famous of such contests were the ancient 
Olympic Games and the Pythian Games that were presided over 
by Apollo. Milo was victorious in wrestling six times in 
the Olympic Games and six times in the Pythian Games. 
The modern era of weight lifting began in the last 
half of the nineteenth century when the professional strong 
men migrated to this country from Europe. These profes-
sional strong men reached their peak in popularity in the 
1890's, and their outstanding feats of strength helped to 
bring weight lifting before the public. Weight lifting was 
included in the modern Olympic Games in 1896, and by the 
turn of the century many amateurs had taken up the sport. 
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The professional strong man era gave rise to the 
popular mail order training courses. Many of the individuals 
who offered these early training courses had little, if any, 
knowledge of the scientific principles behind athletic 
training. One person who was responsible for the improvement 
of courses and equipment was Albert Calvert. In 1902, 
Mr. Calvert established the Milo Barbell Company, and shortly 
thereafter began to publish a strength magazine which was 
devoted to weight lifting. 
Due to the modern research in athletic training the 
use of barbell equipment has gained a rightful place in 
scientific training. 
Much has been written in the area of progressive 
weight training as a conditioning method for track and field 
athletics. However, as far as the author has been able to 
determine, the material has not been compiled and organized 
using the ten R.P.M. method and applied directly to the 
individual events of track and field at the junior high 
school level. 
The ten R.P.M. method has been used mainly for the 
development of strength. Vernon s. Barney of the Brigham 
Young University, conducted a study using the ten R.P.M. 
method. In this study, Mr. Barney compared an uncontrolled 
group with an experimental weight training group. From an 
abstract of Mr. Barney's study he states: 
Many investigators have demonstrated that progres-
sive resistance exercise is an invaluable technique 
for obtaining rapid increases in muscular strength 
and restoration of normal bulk. 
Mr. Barney also pointed out that through a study of liter-
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ature pertaining to progressive resistance exercise that the 
possible cause of muscular change was the amount of resist-
ance applied to the muscles above maximum level, rather than 
the total number of repetitions. 
From the results of this study the following conclu-
sions, that apply to this study, were drawn: 
1. Significant gains in strength were produced by 
progressive resistance exercise practices three 
days a week over an eight week period. 
2. Significant gains in range of motion in extension 
at the knee joint were produced by progressive 
resistance exercise over an eight week period. 
From the findings of Mr. Barney's study the following 
recommendations, which apply to this study, were made: 
1. Systematic progressive resistance exercise should 
be used where the objective is to increase 
muscular development. 
2. Progressive resistance exercise should be used for 
restoration of muscular strength where muscles 
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have become weak from disuse, as in athletic 
injuries. 
3. Progressive resistance exercise is recommended 
for use in physical education programs for 
general body development. 
The overall results of Mr. Barney's study were in 
favor of using the ten R.P.M. method for a progressive weight 
training program with a definite set of objectives. 
The use of resistance exercises is not a new concept 
in respect to the development of strength. In fact, accord-
ing to an article in the AAHPER: 
There never has been a period in the history of 
man when some form of resistance was not used for the 
development of strength; although the cause and effect 
relationship was not subjected to critical study prior 
to 1940 (31:3). 
Records dating back as far as seven hundred years 
before Christ show certain types of conditioning programs 
being followed. These records came from fragments of vases 
dug from the ruins of ancient Olympia. These records show 
a coach assisting athletes in their preparations for the 
Olympic games. These young men of long ago who aspired to 
Olympic competition were required to follow a rigid training 
schedule in preparation for the sacred contest (23:5). 
Prior to 1940, the suggestion that an athlete use 
weight training to improve his athletic ability was met, 
with few exceptions, by a storm of protests on the part of 
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the coach. Many coaches at one time were inclined to say 
that "muscular development was not necessary for the sports-
man or athlete, and that far more important were agility, 
coordination, and technique or skill in the particular sport" 
(14:28). During this time many athletes were told that they 
would become muscle bound and incompetent to perform well 
the skills associated with their particular sport. Some 
coaches even went to the extreme of considering the lifting 
of weights as an infraction of their training rules. How-
ever, these same coaches who objected to weight lifting were 
insistent that the athlete perform some kind of resistance 
exercise to improve his athletic achievements (31:35). Even 
though prior to 1940 the use of weights and resistance 
exercises received much opposition they still existed and 
were being used. According to Sills-Morehouse and Delorme, 
"The use of 'Overloads' exercise has been a common practice 
throughout the history of sports" (32:35). 
It is becoming increasingly recognized by athletes 
and coaches that weight training provides one of the finest 
of all means of basic training. According to the statement 
of Al Murray, 
Controlled scientific experiments, particularly those 
of professor P.V. Karpovich of Springfield College of 
Physical Education, U.S.A., have definitely established 
that properly supervised, regular weight training can 
produce improvements in speed of muscular movements, 
greater power and endurance (28:118). 
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Physiologists also agree: 
That exercising muscles against a graduated resist-
ance will not only strengthen the muscle, but will 
improve the contractility and overcome viscosity thus 
allowing faster movements and resulting in fewer muscle 
tears or injuries. There are other indirect, but equally 
valuable benefits derived from circulation, digestion, 
and assimilation. The heart, lungs, and other internal 
organs all become stronger and more efficient; so that 
the athlete can compete under great stress of intensive 
competition without wilting (28:119). 
Brock and his associates conducted some experiments 
concerning physical training. The experiments showed that 
from the standpoint of efficiency of the body as a machine, 
physical training was of great advantage to the organism. 
The superiority of the athlete is due to his ability to meet 
the demands for oxygen. This enables him to maintain an 
internal environment that approaches that of the normal 
resting state during severe muscular work. It was also 
pointed out that an increase in metabolism resulting from 
muscular exercise is met effectively only in trained subjects 
(3:17). 
The importance of training for track and field is 
further discussed by Bresnahan, Tuttle and Gretzmeyer: 
Training is the chief factor to be considered here. 
It is desirable to have fatigue occur as late as possible 
during the course of the exercise. It has been demon-
strated that the athlete in good physical training for an 
event is not subject to fatigue in the same sense as one 
less well trained. During the process of training there 
is an increase in the size of the muscles, thus increas-
ing one's total strength. It has also been shown that 
the immediate source of muscular energy, glycogen, is 
increased in the muscle, as well as in the entire body, 
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through the process of training. Training also increases 
one's ability to deliver oxygen to, and remove waste 
products from, the tissues through a cardiorespiratory 
adjustment. It has been found, too, that the number of 
red blood corpuscles is increased by regular activity, 
thus increasing the ability of the blood to carry oxygen. 
A sum of these factors make it possible for a trained 
individual to perform a given amount of exercise with 
less fatigue than one who is poorly trained or not in 
good condition (3:17). 
A good athlete is one who has the best combination of 
speed, strength, skill, endurance, and all around physical 
ability. If an athlete has the essential athletic abilities 
naturally, he is very fortunate; otherwise, he must develop 
these abilities through specialized weight training programs. 
Bob Hoffman made the following statement concerning weight 
training: 
Weight training not only makes a man stronger and 
more enduring, but a far faster and better athlete. 
Weight training and weight lifting improves coordination, 
judgement of space and distance, all so important to an 
athlete (16:9). 
In the area of track and field much experimentation 
with weights has been done. The results show that even a 
champion can improve his record performance with a progres-
sive weight training program. Mr. Murray states, "that 
weight lifting can increase co-ordination, speed or timing, 
and certainly will increase strength" (26:9). Since 1940, 
many athletes have involved themselves in conditioning pro-
grams in order to enable themselves to reach a certain goal. 
Men like Bob Richards, Mal Whitfield, Otis Chandler, 
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Perry O'Brien, Fortune Gordien, and many others have shown 
that weight training can be a positive asset to runners, 
jumpers, and throwers alike (24:203). 
Weight training is not only important to the college 
and professional athlete, but it is also important to the 
individual at the junior and senior high school level. 
Jimmy Carnes, coach at the David High School, made the 
following statement concerning weight training and athletics 
at the high school level: 
In comparing two boys of similar skills, we know 
that the stronger is almost always the better athlete. 
With this is mind we've tried to improve our boys' 
running, jumping, and throwing skills by building up 
their strength. We feel that if a weight training 
program can improve these three skills, we can teach 
them the rest on the track (6:34). 
At the junior high level weight training not only 
has a good effect on the athlete, but also on the physical 
education student. An article in the Scholastic Coach 
pointed out that the administration of a junior high school 
was impressed by the effectiveness of the conditioning pro-
gram in overcoming specific physical weaknesses. As a 
result of this they decided to conduct a pilot project in 
two physical education classes. Two groups were used, twenty 
nine boys in one group and twenty one in the other. The pro-
gram included stretching and strengthening exercises. The 
overall results of the weight training program were satis-
factory, and it was recommended that such a program be 
included in the regular physical education classes (23:24). 
CHAPTER III 
PROCEDURES 
In this study a progressive weight training program 
was compared to a non weight training program to determine 
whether or not a weight training program has any effect on 
performance skills of running, jumping, and throwing in track 
and field athletics at the junior high school level. 
The subjects of this study were fifty students taken 
from two junior high school physical education classes. The 
participants were classified according to the regulations set 
up by the Washington Interscholastic Athletic Association. 
The participants were placed in two different groups. Each 
group had twenty-five members who were closely matched 
according to their age and physical size. The subjects of 
this study were classified to determine how closely matched 
the two groups would be as far as age and physical size were 
concerned. The chart used for the classifying of the partic-
ipants involved in this study, as well as the charts showing 
the classification of participants is shown in the section 
containinq tables and charts. 
Each participant in both the experimental and the 
controlled groups was given correct instruction on how to 
participate in the events involved in the study. After one 
week of practice and help, each participant in both groups 
was pre tested on the following events: the broad jump, 
the 100 yard dash, the shot put, and the 220 yard dash. 
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In testing all the participants in the running events 
a stop watch, a thirty-two pistol with blanks, and a finish 
tape were used. The starter called the participants, one at 
a time, to the starting line. He then gave the individual 
the following commands, "Runner to your mark.", "Get set.", 
and then fired the gun. The timer started the stop watch as 
soon as he saw the smoke from the starter's gun, and stopped 
the watch as soon as the runner's chest crossed the finish 
line. The results were then recorded by the runner's name 
and under that particular event. This procedure was followed 
in the pre testing and the post testing of all the running 
events involved in this study. 
In testing the participants in the field events a 50 
foot tape measure and an eight pound shot put were used. The 
individuals were allowed to participate, one at a time, in 
the shot put as well as in the broad jump. Each person 
received three tries at each event. After his three tries 
had been checked, the participant's best distance was 
recorded. This procedure was followed in the pre testing and 
the post testing of all the participants in the two field 
events used in this study. After each boy had been tested in 
each event his results were listed under that particular 
event. The chart showing the results of the pre test for 
both the experimental and uncontrolled group are shown in 
the area containing tables and charts. 
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The weight training program was set up to develop 
strength, and increase or keep the present range of motion of 
the individuals participating in the experimental group. In 
order to accomplish this stretching exercises were used as 
well as strengthening ones. All of the individuals involved 
in the experimental group participated in the same weight 
training program three times a week, on Monday, Wednesday, 
and Friday. On Tuesday and Thursday the participants did 
flexibility drills and worked on the events involved in the 
study out on the track. 
In order for all of the participants in the experi-
mental group to do the exercises in the program they were 
assigned to ten separate stations. The first five stations 
had three boys assigned to it, and the last five stations 
had two boys. Each station had a particular set of exercises 
assigned to it and the equipment required for that exercise. 
After each boy, at each station, completed the exercise at 
that station, a signal was given and the entire group rotated 
counterclockwise to a new station and a new set of exercises. 
The boys at the different stations always followed the same 
order in doing their exercises. While one boy was working 
on a particular exercise the other boys rested. This allowed 
the proper amount of rest time for each participant. An 
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example of the stations and how the participants rotated is 
shown below. 
Stations Where Exercises Were Performed 
10 
9 1 
8 2 
7 3 
6 4 
5 
At the beginning of the weight training program each 
individual in the experimental group had three sets of warm-
up exercises to do. The warm-ups consisted of first jogging 
one-half mile, second doing the flexibility drills, and third 
doing five fifty yard sprints. 
The following flexibility drills were used for the 
purpose of warming up and stretching the muscles before 
engaging in the actual weight training program. An explana-
tion of each drill will follow for the correct understanding 
of that particular drill. 
FLEXIBILITY DRILLS FOR TRACK AND FIELD ATHLETICS 
Side Straddle Hop. Stand erect with hands at the sides. 
Jump into the air bringing the arms in a wide arc to an over-
head position and the legs out to a straddle position. 
Return to the starting position by jumping again, bringing 
the arms in the same arc to the original position and the 
legs back together. 
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Squat Thrust. For this drill stand erect with the 
hands at the sides. On the count of 11 one 11 squat to the floor, 
putting the hands on the floor between the knees. On 11 two 11 
thrust the legs out behind in a push-up position. Bring them 
back to the squat position on "three" and stand erect on 
"four". 
Cross Over. This is an excellent exercise to stretch 
the lower back and hamstring muscles. Stand erect with the 
legs crossed. Keeping the leg straight, reach down and 
across and touch beside the right foot with the right hand 
on the count of "one". Stand erect on "two". Touch beside 
the left foot with the left hand on "three" and stand erect 
on "four". 
Knee Hug. Stand erect and grasp one leg at the shin 
and pull it up so that the knee comes as high as possible. 
Repeat with the other leg. This is a good drill for simul-
taneously stretching the knee flexor and hip extensor muscles. 
Hurdle Stretch. Take a position beside the hurdle and 
place the right leg on the top in hurdling position. Touch 
the toes of the left foot with both hands. Come to an erect 
position with the head back, holding the hurdle with the 
right hand. Turn around and perform the same exercise with 
the left leg on the hurdle. This exercise stretches the 
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adductor muscles of the leg along with the extensors of the 
back. 
Leg and Crotch Extension. Stand with one foot on 
the ground and hook the heel of the other foot over the 
hurdle. Hold the hurdle with both hands and bob up and down. 
Repeat with other foot on the hurdle. This is a good 
exercise to stretch the hip and knee flexors and extensors. 
Hurdle Stretch on Ground. Sit on the ground and take 
the hurdle position. Hold the front leg with the hands and 
touch the head to the knee. Rock back to a full back 
extension and repeat, maintaining the hurdle position. This 
drill helps stretch the leg adductors and lower back flexors. 
While the boys were doing their warm-up exercises the 
ten weight training stations were set up with the proper 
equipment needed for each station. At each station with the 
exception of seven, eight, and nine, barbells, dumbbells, 
and weights were required. At station seven an incline 
bench that could be changed to different angles for sit ups 
was used. At station eight, a chinning bar was necessary, 
and at station nine a parallel bar was required or some other 
piece of equipment where shoulder dips could be performed. A 
total of five sets of barbells, and two sets of hand weights 
were used along with a sit-up board, one chinning bar, and a 
parallel bar. Tumbling mats were also required for the 
participants to work on, and for the protection of the floor. 
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After the warm-up exercises had been completed the 
boys in the experimental group reported to one of the ten 
stations and began work on the particular exercises assigned 
to that station. A chart showing the exercises, the number 
of repetitions, and the number of sets for each exercise is 
listed below. 
Exercises 
Warm-ups 
1. Jogging 
2. Flexibility exercises (1-7) 
3. Sprints (50 yds) 
Power Exercises 
1. Modified Clean 
2. Power Press (knees bent) 
3. Squat Jump 
4. Power Curl 
Basic Exercises 
1. Overhead Press (knees straight) 
2. Two Arm Curl 
3. Sit Up 
4. Chinning 
5. Shoulder Dips 
6. Rowing Upright 
Repetitions 
half mile 
5 
10- 8- 6 
10- 8- 6 
10- 8- 6 
10- 8- 6 
10- 8- 6 
10- 8- 6 
25-25-25 
10- 8- 6 
5 
10- 8- 6 
Sets 
1 
3 
3 
3 
3 
3 
2 
3 
3 
3 
3 
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For the correct understanding of the exercises involved 
in the weight training program an explanation of each is as 
follows. 
Modified Clean 
Equipment 
Barbell 
Part Exercised 
Lower leg extensors 
Thigh extensors 
Arm f lexors 
Shoulder abductors 
Primary Muscles 
Quadriceps 
Gluteus maximus 
Biceps 
Deltoid 
From the crouch position using the overhand grip, lift 
the bar with a very fast pull from the floor, employing the 
legs and hips until the legs are straight. Now the bar should 
have momentum. As the body straightens the upward pull of 
the bar is continued by rising on the toes and pulling with 
the arms, keeping the bar close to the legs and body. After 
the bar reaches shoulder level, the individual lifting, 
should very quickly dip under it to the half squat position. 
This action momentarily takes the weight off the wrist 
enabling him to turn the wrists under and get his chest 
beneath the bar. It is important that the wrists and elbows 
are under the bar quickly in order to support the bar as it 
is brought to the chest and shoulder. The bar should travel 
from the floor to the chest in one continuous motion. After 
the bar is in the proper position the knees are straightened 
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and the participant stands erect. The bar then returns to 
the starting position and the same procedure is repeated. 
This is an excellent explosive type exercise to develop 
general body power (17:69). 
Power Press 
Equipment 
Barbell 
Part Exercised 
Lower leg extensors 
Arm extensors 
Shoulder f lexors 
Primary Muscles 
Quadreceps 
Triceps 
Deltoid 
The bar is placed at the chest, rest position, using 
an overhand grip with the hands being shoulder width apart. 
The legs are bent slightly at the knees and hips. Thrust 
the weight to the overhead position by straightening the legs 
and extending the arms. Return to the starting position and 
repeat. Execute the thrusting movement with as much arm and 
leg force as can be brought into play (17:71). 
Squat Jump 
Equipment 
Dumbbells 
Part Exercised 
Lower leg extensors 
Thigh extensors 
Back extensors 
Primary Muscles 
Quadreceps 
Gleuteus maximus 
Sacrospinalis 
Holding a dumbbell in each hand the body is lowered 
into a squat position with one foot forward in front of the 
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other. The legs and trunk are extended forcefully until they 
are completely straight and the feet are clear of the floor. 
While the body is in the air the feet are reversed so that 
the leading foot in the first squat becomes the trailing foot 
in the second. Repeat this procedure alternating feet each 
time. The participant should strive to jump as high as 
possible, springing from the balls of the feet and getting 
the head and shoulders back on each jump (17:68). 
Power Curl 
Equipment 
Barbell 
Part Exercised 
Lower leg extensors 
Thigh extensors 
Arm f lexors 
Primary Muscles 
Quadriceps 
Gluteus maximus 
Biceps 
From a crouched position grasp the bar, using the 
underhand grip, with the hands being shoulder width. Curl 
the bar to the chest and stand to an erect position in one 
continuous movement. The muscles of the shoulder and back 
assist the biceps in bringing the bar to the chest as fast 
as possible. Return the bar to the starting position and 
repeat the same procedure. The head and shoulders should be 
held back to prevent undue back strain (17:70). 
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Overhead Press 
Equipment Part Exercised Primary Muscles 
Barbell Abductors Deltoid 
Flexors Coracobrachialis 
Arm extensors Triceps 
Starting from the chest, rest position, push the 
weight from the shoulders to an overhead position, locking 
the arms at the elbows. Avoid bending the knees or leaning 
backward to an unnatural position in the process of pressing 
the bar. Lower the bar to the chest rest position and repeat 
the same procedure (17:80). 
Two Arm Curl 
Equipment Part Exercised Primary Muscles 
Barbell Flexors Biceps 
Brachialis 
Using the underhand grip, grasp the bar with the hands 
being shoulder width apart. Stand erect with the bar hanging 
at the thigh rest position. While keeping the upper arms 
motionless and close to the body flex the arms at the elbow 
joint until the bar touches the chest. Return the bar to 
the starting position and repeat (17:89). 
Sit Ups 
Equipment 
Incline board 
Part Exercised 
Flexors 
Hip f lexors 
Psoas major 
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Primary Muscles 
Rectus abdonimis 
Obliques 
From the lying down position on the inclined board 
the feet are placed under a strap at the upper end of the 
board and the hand should be placed behind the head. Curl 
to the sitting position as far as possible. Curl the head 
first, then the shoulders, then the back. Lower slowly 
back to the starting position touching the lower back first, 
then the shoulders, and then the head. As the abdominal 
strength increases the angle of incline should also increase 
(17:106). 
Chinning 
Equipment 
Chinning bar 
Part Exercised 
Flexors 
Shoulder extensors 
Primary Muscles 
Biceps 
Brachialis 
Latissimus dorsi 
Grasp the chinning bar using the underhand grip. From 
a full arm extended position pull the body upward until the 
chin is over the top of the bar. Return slowly to a fully 
extended position and repeat. Caution the participants to 
always reach a full arm extension after each pull up (17:92). 
Shoulder Dips 
Equipment 
Parallel bars 
Part Exercised 
Extensors 
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Primary Muscles 
Triceps 
Assume the starting position at the end of the bar 
with the body hanging between the bars supported by the 
hands and arms. 
joint is locked. 
The arms are straightened until the elbow 
Allow the body to dip down between the 
bars by bending the arms at the elbow joint. When the upper 
arm comes to a position parallel to the bars extend the arms 
and return to the starting position (17:93). 
Rowing Upright 
Equipment 
Barbell 
Part Exercised 
Abductors 
Primary Muscles 
Deltoid 
Superaspinatus 
Biceps 
Grasp the bar in the center with the hands about six 
inches apart, using the overhand grip. Stand erect letting 
the bar hang at a thigh rest position. Pull the bar up to 
the chin keeping the elbows higher than the hands throughout 
the pull. Lower the bar slowly to the starting position and 
repeat the movement. Only the arms and shoulders should move 
during this exercise (17:82). 
After the study was completed at the end of a five 
week period both the experimental and the uncontrolled groups 
were post tested on the track and field events involved in 
the study. The results were recorded immediately after 
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each participant completed each event. After all the results 
were collected from the experimental and the uncontrolled 
group the individual differences between the pre test and 
post test were determined. Charts showing the results of 
the post test for both groups and the individual differences 
of participants in each event are shown in the section 
containing tables and charts. 
CHAPTER IV 
ANALYSIS OF DATA 
In this study an experimental group was compared with 
a controlled group to determine what effect, if any, a 
progressive weight training program would have on performances 
in track and field athletics. Each group consisted of 
twenty-five junior high boys enrolled in physical education 
classes at Chief Moses Junior High School in Moses Lake, 
Washington. Each group was given correct instruction on how 
to perform the skills that were involved in the study. After 
one week of practice both groups were pre tested on the broad 
jump, 100 yard dash, shot put, and the 220 yard dash. Each 
participant's time and distance was recorded under the 
correct event immediately after he had completed that event. 
After the pre testing was completed the experimental 
group worked on a progressive weight training program three 
times a week, Monday, Wednesday, and Friday. On Tuesday 
and Thursday the experimental group worked on the events 
involved in the study out on the track. The controlled group 
did no formal exercises or weight training. They worked five 
days a week on the events involved in the study out on the 
track. No outside pressure was put on any member of the 
controlled group to work on any special event. 
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After each participant in each group participated in 
the study for a period of five weeks, they received a post 
test on the same events that had been used in the pre test. 
In the broad jump the largest individual improvement 
of the experimental group was two feet compared to one foot 
ten inches of the individual in the controlled group. The 
total improvement of the experimental group was twenty-one 
feet six inches compared to seventeen feet five inches of 
the controlled group. The average improvement per participant 
in the experimental was ten and one-third inches compared to 
eight and one-third inches per participant in the controlled 
group. 
In the 100 yard dash the largest individual improve-
ment of the experimental group was 1.2 seconds compared to 
1.4 seconds of the controlled group. The total improvement 
of the experimental group was 13.7 seconds compared to a 
minus 5.2 seconds of the controlled group. The average 
improvement per participant in the experimental group was .SS 
of a second compared to a minus .21 of a second per partici-
pant of the controlled group. 
In the shot put the largest individual improvement of 
the experimental group was four feet four inches as compared 
to five feet in the controlled group. The total improvement 
of the experimental group was thirty-seven feet three inches 
compared to thirty-one feet of the controlled group. The 
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average improvement per participant in the experimental was 
one foot five and five-sixths inches compared to one foot two 
and five-sixths inches of the controlled group. 
In the 220 yard dash the largest individual improvement 
of the experimental group was 4.S seconds compared to 4.4 
seconds of the individual in the controlled group. The total 
improvement of the experimental was 2S.4 seconds compared to 
a minus 32 seconds for the controlled group. The average 
improvement per participant in the experimental group was 
l.02 seconds compared to a minus 1.28 seconds per participant 
in the controlled group. 
The experimental group, which had the progressive 
weight training program, showed an improvement in all of the 
events involved in this study. The controlled group, which 
received no formal program, improved in two out of the five 
events involved in the study. However, in the two events 
that the controlled group improved in, the improvement was 
not as great as that of the experimental group. The progres-
sive weight training program used in this study had a greater 
effect on the running events than it did on the field events. 
Even though there was improvement in the experimental 
group over that of the controlled, the improvements were not 
large enough to become significant. Of the four events used 
in the study the only one to reach a .OS level of significance 
was that of the broad jump. This .OS level of significance 
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was reached in both the experimental and the controlled 
group; therefore, showing no significant difference between 
the two. 
The total results of this study show that even though 
there was improvement in the experimental group over the 
controlled group in all areas, the improvement was not large 
enough to become significant. The results proved that the 
weight training program used in the study did help improve 
performance, but not enough to become significant statis-
tically. The chart showing the comparison of results between 
the two groups is in the section of charts and tables. 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
After completing this study of a progressive weight 
training program compared to a non weight training program 
in track and field the author has drawn the following conclu-
sions: 
1. The progressive weight training group improved 
in all areas tested more than the non weight 
training group. 
2. There were individual improvements in the non 
weight training group that were higher than the 
individual improvements of the weight training 
group. However, this was due to the type of 
outstanding individuals involved rather than to 
the program. 
3. Even though there was an improvement of the 
progressive weight training program over the non 
weight training program in all areas, the amount 
of improvement was not large enough to become 
significant in all areas. When the pre test was 
compared with the post test in both the experi-
mental and the controlled group, the broad jump 
was significant in both groups and the rest of the 
events were all non significant for both groups. 
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4. A comparison of the pre test means between the 
experimental and controlled groups was also made. 
This showed a non significant level in all areas. 
A comparison of the post test means between the 
experimental and controlled groups was made. This 
showed a .OS level of significance in the 100 and 
220 yard dash. The broad jump and shot put proved 
non significant. Thus the only two events that 
showed significant improvement due to the weight 
training program were the 100 and 220 yard dash. 
S. The progressive training program had a greater 
effect on running events than it did on field 
events. 
Suggested areas for further study. A conditioning 
program could be applied just to the running events in track 
and field. The study could include short sprints and 
increase in distance up to the half mile. A study of this 
nature could show whether or not a weight training program 
had a greater effect on the short sprints or on the longer 
sprints including the half mile. 
Another study could be done on just the field events 
in track. A study of this nature would determine which 
field events, if any, would be effected by a weight training 
program. 
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The final suggestion for further study in this area 
would be to give a weight training program to one group, and 
withhold it from another group. Pre test both groups on 
chosen events in track and field athletics. After the pre 
test give the weight training program to one group and no 
formal exercises for the other group for a period of five 
weeks. Then before post testing allow a two week rest period 
to determine whether or not the time lapse had any effect on 
the study. 
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TABLE I 
WASHINGTON ATHLETIC ASSOCIATION CLASSIFICATION CHART 
ACCORDING TO THE AGE, WEIGHT, AND HEIGHT 
OF THE PARTICIPANT 
Age 
11:9-12:2 
12:3-12:8 
12:9-13:2 
13:3-13:8 
13:9-14:2 
14:3-14:8 
14:9-15:2 
15:3-15:8 
15:9-16:2 
16:3-16:8 
16:9-17:0 
Exp. 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
Sum of Exponents 
Height 
47 down 
47-1/2--49 
49-1/2--51-1/2 
52 --53-1/2 
54 --55-1/2 
56 --57-1/2 
58 --59-1/2 
60 --62 
62-1/2--64 
64-1/2--66 
66-1/2--68 
68-1/2--70 
71 --72-1/2 
73 --74-1/2 
75 and up 
A Division--83 and over 
B Division--75 to 82 
C Division--74 and under 
Exp. 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
Weight 
53- 59 
60- 65 
66- 71 
72- 79 
76- 84 
85- 90 
91- 96 
97-103 
104-109 
110-115 
116-121 
122-128 
129-134 
135-140 
141-146 
Exp. 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
147-153 24 
154-159 25 
160-165 26 
166-171 
172-177 
178-184 
185-190 
191 up 
27 
28 
29 
30 
31 
Competitive divisions are based on the sum of the 
exponents as found by adding the individual exponents given 
for each age, height, and weight. 
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TABLE II 
CLASSIFICATION CHART OF PARTICIPANTS IN THE CONTROLLED GROUP 
Number of Total 
Participant Age Height Weight Exponents Class 
1 14.0 5'2-1/4" 123 78 B 
2 12.6 4'10-1/2" 93 68 c 
3 12.10 4'11" 112 72 c 
4 12.4 5 I 3 II 120 74 c 
5 12.6 5 I 2 II 105 71 c 
6 13.0 5 I 2" 111 73 c 
7 13.8 5 I 5 11 112 76 B 
8 14.0 4'11-1/2" 98 77 c 
9 13.11 4'10-1/2" 73 58 c 
10 12.7 5 I 5" 96 71 c 
11 13.0 5'2-1/2" 101 72 c 
12 14.2 5'2-1/2" 125 77 B 
13 12.11 5 I 5 11 118 76 B 
14 13.5 5 I 3" 110 75 B 
15 12.9 5 I 3" 104 73 c 
16 13.l 4'11-1/2" 91 70 c 
17 12.2 4 I 8 II 79 57 c 
18 12.11 4 I 7" 66 64 c 
19 12.6 4 I 8 11 78 64 c 
20 13.1 4'8-1/2" 88 67 c 
21 12.11 4 I 8 11 81 66 c 
22 12.l 5 IO" 89 69 c 
23 12.8 4'11" 94 68 c 
24 12.3 5I1 11 104 71 c 
25 12.4 4'10" 98 69 c 
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TABLE III 
CLASSIFICATION CHART OF PARTICIPANTS 
IN THE EXPERIMENTAL GROUP 
Number of Total 
ParticiEants A9:e Heisht Wei9:ht ExEonents Class 
1 13.0 5'1-1/2" 95 70 c 
2 13.0 5 '0" 80 68 c 
3 13.1 4 '8 11 79 66 c 
4 12.10 5' 0" 110 73 c 
5 13.0 4'11" 97 70 c 
6 14.2 4' 8 11 80 68 c 
7 12.8 5' 2" 109 71 c 
8 14.4 5'3-1/2" 119 78 B 
9 13.8 5 f 4 II 108 74 c 
10 13.5 5 f 3 II 114 74 c 
11 13.2 5' 1" 103 71 c 
12 13.2 5 '6" 103 73 c 
13 12.6 4' 7" 87 65 c 
14 13.1 5'10" 124 79 B 
15 13.6 5 ' 6 " 147 82 B 
16 12.11 5 f 0 II 113 70 c 
17 13.1 5 f 0 II 92 70 c 
18 12.8 5' O" 107 71 c 
19 12.6 5'1 11 102 70 c 
20 13.0 5 f 2 II 98 72 c 
21 12.6 5' 1 11 108 72 c 
22 13.2 5 f 1 II 98 71 c 
23 15.6 5 '6" 126 81 B 
24 13.4 4' 7 11 72 65 c 
25 12.6 5 '0 11 110 72 c 
41 
TABLE IV 
CHART SHOWING RESULTS OF THE PRE TEST 
USING THE EXPERIMENTAL GROUP 
Number of Broad lOOYD Shot 220YD 
Partici12ant JumE Dash Put Dash 
1 12'2" 14.1 25 I 3 11 34.6 
2 11'5" 14.8 17'1 11 35.6 
3 11'11" 14.8 18'0" 35.0 
4 10'5" 15.2 20'11" 36.6 
5 10 '2 11 14.2 14'11 11 32.8 
6 10'4" 16.3 22 '4 11 41.3 
7 11'5" 15.2 23 t 7 II 39.5 
8 13'5 11 13.5 20' 3 11 28.6 
9 10'9 11 16.0 12'6 11 38.5 
10 11'9 11 14.5 17'7" 32.9 
11 12'6" 15.0 21'10 11 35.0 
12 10'0" 15.5 27 t 5 II 37.2 
13 10'3" 16.9 20 '9" 40.0 
14 12'5 11 13.0 23 I 8" 34.5 
15 10'0" 16.8 19'0" 42.4 
16 9 '6" 15.5 20 I l 11 35.5 
17 12 'O" 14.3 15'8" 34.2 
18 11 1 0 11 14.5 15'5 11 34.0 
19 9 I 5" 16.7 15'7" 36.9 
20 11'3" 15.2 18 t 0 II 34.5 
21 10'9" 15.0 18'0 11 35.0 
22 9 '9" 16.1 15'8" 36.0 
23 10'11 11 14.4 17'11" 33.4 
24 9"10" 15.7 17'3" 39.0 
25 13 '2" 13.3 18'10" 31.0 
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TABLE V 
CHART SHOWING RESULTS OF THE POST TEST 
USING THE EXPERIMENTAL GROUP 
Nurilber of Broad lOOYD Shot 220YD 
ParticiEant JumE Dash Put Dash 
1 13'0 11 13.7 27'0 11 33.4 
2 12'4 11 14.5 17'11 11 34.5 
3 12 1 0 11 14.1 18'11" 34.0 
4 11'4" 15.0 24 I 3 11 36.0 
5 11'9 11 13.5 17'11" 31.8 
6 11'4" 16.0 25 I 8 II 39.9 
7 11 1 6 11 15.0 22 '2 11 35.5 
8 15'5 11 13.0 22 I 9 II 28.0 
9 11'9 11 15.2 13'9 11 36.0 
10 11'10" 13.5 17'0 11 32.4 
11 13' 3" 14.5 23'10 11 33.7 
12 11I3 11 15.3 27'1 11 36.8 
13 11'3" 16.2 25'1" 38.5 
14 13'0 11 12.5 26 '8 11 32.2 
15 10 I 4 II 16.0 19'11 11 39.0 
16 10'5 11 15.0 19'7" 35.3 
17 12'6" 13.8 16'4" 34.0 
18 11'11" 14.3 15 I 0" 37.0 
19 10'6" 15.5 19'0" 36.1 
20 12'4" 14.0 17'9 11 32.2 
21 11'10 11 14.2 19'2" 34.7 
22 10'3" 16.0 18'1" 39.0 
23 12'2 11 14.0 21'6" 34.0 
24 10 1 3 11 15.0 16 1 10 11 38.0 
25 14 1 6 11 13.0 21 1 6 11 30.1 
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TABLE VI 
CHART SHOWING RESULTS OF IMPROVED DIFFERENCES 
BETWEEN THE PRE TEST AND POST TEST 
IN EACH EVENT ON EXPERIMENTAL GROUP 
Number of Broad lOOYD Shot 220YD 
ParticiEant JurnE Dash Put Dash 
1 8 II .4 1' 9" 1.2 
2 11 11 .3 10" 1.1 
3 111 .7 11 11 1.0 
4 11 11 .2 3 '4" .6 
5 1' 7 11 .7 3 I 1.0 
6 1 1 0 II .3 3 I 4 II 1.4 
7 l" .2 -1'5 11 4.0 
8 2 I 0" .5 2 1 6 11 .6 
9 1' O" .8 1' 3 11 2.5 
10 111 1.0 -711 .5 
11 9" .5 2 '0" 1.3 
12 1'3 11 .2 -4" .4 
13 1 '0" .7 4 I 4 II 1.5 
14 7" .5 3 I 2.3 
15 4" .8 11" 3.4 
16 11 11 .5 -6" .2 
17 611 .5 8" .2 
18 11" .2 -5" -3. 
19 1' 1" 1.2 3 I 5 II .8 
20 1' 1" 1.2 -3 II 2.3 
21 1' 1" .8 1' 3" .3 
22 6" .1 2 I 5 11 -3. 
23 1 I 3 II .4 3 I 7 II -.6 
24 5 II .7 -5" 4.5 
25 1' 4" .3 2 I 8 II .9 
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TABLE VII 
CHART SHOWING THE RESULTS OF THE PRE TEST 
USING THE CONTROLLED GROUP 
Number of Broad lOOYD Shot 220YD 
ParticiEant JumE Dash Put Dash 
1 13'0 11 13.3 16'7 11 31.1 
2 9'10" 16.2 16'5" 40.6 
3 9 I 0 II 20.0 16'10" 52.0 
4 8'10" 16.8 22'1" 42.3 
5 11'4 11 15.3 19'2 11 37.6 
6 10'8" 14.0 16 '2" 31.5 
7 9'11 11 14.8 19 1 6 11 34.8 
8 12'11 11 14.0 31'2 11 30.8 
9 9'11 11 15.6 18'0 11 37.2 
10 12 1 1 11 16.0 28 I 9 11 37.3 
11 11'3" 14.4 23 I 2 II 32.8 
12 12'3 11 13.5 17'5" 31.0 
13 10'4 11 15.5 17 1 8 11 34.0 
14 10'3 11 14.4 26 1 8 11 35.3 
15 10 I 8 11 14.0 22'0" 34.3 
16 11'6" 14.3 24 I 9 II 36.2 
17 10'11" 16.9 22'1 11 38.1 
18 10'7 11 14.9 19'3" 34.0 
19 11'0" 14.4 19'0 11 35.0 
20 10'11 11 14.6 19 '4" 34.0 
21 8 I 3" 15.1 20 I 4 11 35.7 
22 9 I 5 II 14.6 19'7 11 35.0 
23 10 I 0" 16.6 25 I 5 11 39.4 
24 10 I 5 11 16.6 16 '4" 39.0 
25 11'1 11 14.4 23'1 11 36.4 
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TABLE VIII 
CHART SHOWING THE RESULTS OF THE POST TEST 
USING THE CONTROLLED GROUP 
Number of Broad lOOYD Shot 220YD 
ParticiEant JumE Dash Put Dash 
1 13 1 8 11 13.0 17'10 11 33.0 
2 10 I 2 II 14.8 19'11 11 40.5 
3 9 I 8 II 19.2 17'4 11 51.4 
4 10'0 11 18.5 22'10 11 47.0 
5 11'4 11 16.5 24'2 11 42.0 
6 12 '6 11 14.7 18'0 11 31.0 
7 11'0 11 14.6 19 I 8 11 37.4 
8 12'6" 14.0 34 I 2 II 33.4 
9 10'5 11 16.3 21'0" 40.0 
10 12 1 6 11 15.6 29 '9 11 37.4 
11 12'4 11 14.5 24 I 3 II 35.3 
12 13'0" 13.2 17 I 4 11 31.4 
13 11'4 11 14.7 16 1 8 11 34.5 
14 11 1 8 11 14.0 25 I 5 II 37.8 
15 11'1 11 15.3 23 '4" 37.0 
16 12 1 6 11 15.5 26 '9" 39.5 
17 12'2 11 15.8 23'5" 37.5 
18 11'4" 15.3 19'11" 37.5 
19 11'6 11 15.5 19 '8 11 36.0 
20 12'4" 14.8 22 I 6 II 35.7 
21 9 '9" 17.3 21' l" 35.0 
22 10' 8 11 15.1 19'11" 35.4 
23 11'0 11 16.2 26 I 0" 39.0 
24 10' O" 16.0 16 1 11 11 41.0 
25 10 I 9 11 15.0 23'11" 36.7 
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TABLE IX 
CHART SHOWING THE DIFFERENCES BETWEEN 
THE PRE TEST AND THE POST TEST 
Number of Broaa lOOYD Shot 220YD 
ParticiEant JumE Dash Put Dash 
1 8 II .3 1 1 3 II -1.9 
2 411 1.4 3 I 6 II -.1 
3 911 .8 611 -.6 
4 1 1 2 11 -1.7 911 -4.7 
5 0 -1.2 5 I 0 II 4.4 
6 1 1 10 11 -.7 1 1 10 11 .5 
7 l' l" .2 211 -2.6 
8 -10" 0 3 I 0 II -2.6 
9 611 -.7 3 I 0 II -2.8 
10 5" .4 1 1 0 11 -.1 
11 l '1 11 -.1 1' 1 11 -2.5 
12 911 .3 -1" -.4 
13 1 1 0 II .8 -1 1 0 11 -.5 
14 l '5" .4 -1'3" -2.5 
15 5" -1.3 1 1 4 11 -2.7 
16 1 IO" -1.2 2 I 0 II -3.3 
17 l '3" 1.1 l' 4" .6 
18 911 
-.4 911 -.5 
19 6 II 
-1.1 911 -1. 
20 1' 5 11 -.2 3 '2 11 -1.7 
21 1 1 6 11 -2.2 911 .7 
22 1 1 3 II 
-.5 411 -.4 
23 1 1 0 II .4 7 II -.4 
24 -511 .6 7 II -.2 
25 _411 
-.6 10 11 -.3 
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TABLE X 
CHART SHOWING RESULTS, DIFFERENCES, AND AVERAGES 
USING THE PRE TEST AND POST TEST 
OF THE CONTROLLED GROUP 
Pre Test Post Test Average 
Event Results Results Differences Per BO:f: 
Broad Jump 266'4" 284'9" 17'5" 8-1/3" 
100 Yard Dash 380.2 Sec 385.4 Sec -5.2 Sec -.21 Sec 
Shot Put 520'9" 551'9" 31' 1'2-5/6" 
220 Yard Dash 908.4 Sec 940.4 Sec -32.0 Sec -1.28 Sec 
TABLE XI 
CHART SHOWING RESULTS, DIFFERENCES, AND AVERAGES 
USING THE PRE TEST AND POST TEST 
OF THE EXPERIMENTAL GROUP 
Pre Test Post Test Average 
Event Results Results Differences Per BO:f: 
Broad Jump 276'6" 298' 21'6" 10-1/3" 
100 Yard Dash 376.5 Sec 362.8 Sec 13.7 Sec .55 Sec 
Shot Put 477'6" 514'9" 37 I 3 II 1'5-5/6" 
220 Yard Dash 897.5 Sec 872.1 Sec 25.4 Sec 1.02 Sec 
TABLE XII 
STATISTICAL RESULTS OF EXPERIMENTAL AND CONTROLLED GROUPS 
EXPERIMENTAL GROUP 
Pre Test Post Test Mean 
Event Mean Mean Difference "t" 
Broad Jump 199.60 229.76 30.16 2.Sl8 
100 Yard Dash 206.S2 233.92 27.40 1.823 
Shot Put 114.80 130.64 lS.84 1.337 
220 Yard Dash 1S7.40 170.84 13.44 .911 
CONTROLLED GROUP 
Pre Test Post Test Mean 
Event Mean Mean Difference II t ti 
Broad Jump 186.48 211.60 2S.12 2.326 
100 Yard Dash 203.00 194.36 8.64 .SSS 
Shot Put 133.28 147.S6 14.28 1.003 
220 Yard Dash 1S4.S6 134.36 20.20 1.404 
Significance 
.OS 
N.S. 
N.S. 
N.S. 
Significance 
.OS 
N.S. 
N.S. 
N.S. 
~ 
(X) 
Event 
Broad Jump 
100 Yard Dash 
Shot Put 
220 Yard Dash 
Event 
Broad Jump 
100 Yard Dash 
Shot Put 
220 Yard Dash 
TABLE XIII 
A COMPARISON OF THE PRE TEST MEANS BETWEEN 
THE EXPERIMENTAL AND CONTROLLED GROUP 
Experimentar-- control lea. Mean 
Pre Test Mean Pre Test Mean Difference II t II 
199.60 186.48 12.12 1.203 
206.S2 203.00 3.S2 .239 
114.80 133.28 18.48 -1.483 
1S7.40 1S4.S6 2.84 .194 
A COMPARISON OF THE POST TEST MEANS BETWEEN 
THE EXPERIMENTAL AND CONTROLLED GROUP 
Exper1mentar--~ -controlleO---~--- Mean ____ -~-- ---------
Post Test Mean Post Test Mean Difference "t II 
229.76 211.60 18.16 l.S28 
233.92 194.36 39.S6 2.488 
130.64 147.S6 16.92 -l.23S 
170.84 134.36 36.48 2.S06 
Lever-of 
Significance 
N.S. 
N.S. 
N.S. 
N.S. 
Level of 
Significance 
N.S. 
.OS 
N.S. 
.OS 
.c:. 
\0 
